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DESIGN CHALLENGE

3. Fire Suppression
Activities

FINAL DESIGN

Electronics Assembly

4. Extract stretcher from

ERU \

5. Return to Base

2. Fly to EZ coordinates

1. Takeoff

Frame Assembly

Fire Assembly

Electronics assembly houses sensitive flight components and
electronics

Club tasked to create a
drone capable of;

* Autonomous flight
 Extinguishing a fire
 Retrieving a payload
» Weight limit; 55 Ibs.

Performed FEA (finite element analysis) on carbon
fiber structures

Senior project group tasked to
create:

Air frame

* Fire suppressant system
 Payload retrieval system
Electronics enclosures

Payload assembly uses a stepper motor as winch to raise and lower
payload platform, which folds and unfolds

Fire assembly uses stepper motor to pull fire extinguisher handle

Frame assembly provides support to aero motors and mounting
surfaces for the other assemblies using carbon fiber plates and carbon
fiber-foam sandwich panels

MANUFACTURING

 Carbon fiber layups

Stress calculations to find static stress due to thrust
Weight predicted from CAD model

Dynamic analysis with hand
calculations

Impact analysis with hand
calculations

» Plates — 2 layers of carbon fiber

» Sandwich panels — 4 sheets of
carbon fiber alternated with 3
sheets of foam

Sandwich panel layup

* 3-D printing

* Drilling
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Northrop Grumman Collaboration Project
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GRUMMAN

Northrop Grumman Contact: Nicole Curtis-Brown
NGCP Club Contact: Theresa Sandborn

TESTING & VERIFICATION

» (Conducted vibration testing on arms to ensure natural
frequency outside of the aero motor’s operation zone

* Performed 3-point bend tests on several carbon fiber
sandwich panels with Nomex, aluminum honeycomb,
and foam cores to find best core option

Performed cantilever test on arms, survived 30 Ibs.

Test

Fire Actuation Pass- successfully released powder
Payload Winch Pass- successfully retrieved the payload
3-Point Bend Pass- carbon fiber yielded at 300 Ibs.
Vibration Pass- natural frequency ~10Hz

Water Intrusion Fail- some water got into the boxes
Electronics Access Pass- able to access electronics in under 1 min

Carbon fiber frame saved
7Ibs. vs aluminum frame

Fire extinguisher system
released powder

Payload assembly
(successfully) retrieved

Drone releasing fire
suppressant powder

Force vs displacement

Deflection in arm during 3-point
bend test (failure near 300 Ibs!)

Bode plot from vibration
testing of arms

Keep clear for
support




